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nmty \y-.L t (ommtmm t & %> $ 7 7 4 >md 

rt«F^<t7l/-Afc7l/-AIBW^fl:7U-AtOBmi 
t t^C b*¥iWl£tzm$m l tEicCDESiB<§T-£ 

-2*ftt)?%m\y : ?-?£ZZt>lc%L, ;>v~ 20 
7««S4%Rlffi4: Lfcc l Sfc 

cat *a 4 ] mz--j5<D7 t =i-?n<mmT- ?tm 

(C^-T 5 c t *W«t"r 5W*« 3 Ki32«OffiK!iiS»r 
BM»Si5] taiE*>*f-AIWIPlHlI&«:, S^taPfcnj 

a»«wft*4:afcj>jfe:iifrr*a«flio«^t**«A 
feci t^mt-rsw*^ i fr£> 4 offln^tciawoE 30 

cw*«6] y\s-hwm{\Lyi<-i±ty\s-km 

[»S7] tlffi^^AIMttElItt* jtutB7lx-A 40 
rt^(t7 U- A 7 U- AIHffiF^{fc7 U- A i: <DF«Wii 
#£&S«»iH0T-*7 7-<;l/i:, ffifB^ar-^i: 

i: L fc c *«p« fc-T 5 fi*iR 6 E«OE«IH«r - * 
BulBEHSli^r-^Wf LTfn-K 
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feci: tt&® ttz 6 s tc a 7 (cfB®©EiiB<f 

[00 0 1] 

[»ra<DJS-r S4w^/>u 

- 7«£E£*£Sif 3 EUBftr- * R£SB*5 «fc 

[0 0 0 2] ZbimfttMf, *«Wti, MPEG2 
( "Generic coding of Moving Pictures and associat 
ed audio information" , ISO/IEC 13818 ) f9^t73^ 

i^t, yis-L&%\<myj-)iFm&tfmttz>mm 

[0 0 0 3] 

[«*©Sf] Elt®«^-*?l£Stti3«fctfE 
ttH«r-*ff££8:fctt, W*tf, -OfilSOMPE 

>f->y*»*J: < EUfSfcHSi: LTM P E G 27?S 
jWSt&ffcSttTfc?), DVD-V I DEO^-^^ 

[0 0 0 4] ±HBC0MP EG 2Tti, HftWlC I tf^f" 

zti%yu-mttmmm*mto p tr^^+ti. m 

^T«^^nfe7b-A^^tBffi^-ro Blf*?- 

mMMcw&fc&z i *fc«ptf7^+*>e>M^ 

to 

[0 0 0 5] GOP (Group Of Picture) fi, 

c<DG0Ppwyi>-i»8Lzm?%$i£L 

X "N" , GOP F*3cO I fcr^-fSfcfcfcPtf^f-Y^tH 
5!IBHi**"r«tti:bT "M" «ffl?n, E«B»*4: 

17-iffi, ^s^wjit^offi^e., n=i 5, m 
= 3, fc^3ffia<HRtoKffl^&ns. 

[0 00 6] 09«, N=l 5, M=3«^©COP^ 

fix tt 3 %itZnm<»V7?*iiJ7£Xt}Mf¥*%L 
Tl/>5 0 tflj^tf, ri2jti, 2#i(CA73$n§tf7 
+ WT-WttmtZnzZtZMMtZo GO 
P^feD 1 #W 1 tf^^ + , 4^<DPkf^f--V, 10ft 

•VtPtf^f-^cD^Pili, M=3*»J r 3 j t^oTI/^ 

GOPfcilOig^ttt, TB 1 6, B 1 7J tT^^-vtt 
1 -Owi<D P ¥5 v tm.G OP <D\ tf7^+. -f*t>-5 
P 1 4t I 1 7*>6^)fliJ^f^o PS-r^GOP 



3 

■e^mmm&m ircvs *n-x kg o po^cti, 

I 1 7 60*^**1 3. ftWiffHu 09K^-T 
[0007] 010 fi. N=15, M=] OB$OG 0 P 

tt© i e^+t 1 4«i<DPtf^^+T'ii^$n5o m 

= *-7>GOP/*n-XFGOP0f?n 
frfcJ:6"fG0PrtT^a!«BBH:B!DT^*. ioT, 10 

[0 0 0 8] MPEG20£5lCttnmffig& ff^ftffi 

mMT'&z,o Lfru ±iELfc«fc"5k:GOPfl!Jimffl-e 
n*ipwft*-ft**. 20 

[0 0 0 9] 09*ffll^TN = 1 5, M=3%Wc$!9 
£ftfc I f-T'tt I 2 #o 1 

& c s-fttcwu i pt:^^+-9--f-i?tt, 1 2, p 

5, P8, PIU P l 4 <E> 3 7 U-ASfCS^fcfT ? 
ci:T\ I tf ^i:Jt«LT5ftfti66^*fl 

[0 0 l 0] Sfc, ^Mf-fX^tt« 

3. COfcfc, fe®£ftfciIiSrt@0 30 

[0 0 1 1] LfrLfttffc, MPEG2»f:??^t 
gHTtt, nj^Nffiti^-^f-xy^tcDrG 0 Pict 

[0012] hk* Y>\<um<Dmmmiz. m±nm& 
n<Dm%*titfe?%±%%mm?3b2>o 1 c h i P i> 

n-^T-tt, ifWi SHHftWomfl^&, W*tf l 2 
8Ii^x 1 2 8 7^ycD£9&fBB7-^ifr^ 
5B*fT5©*MHWefc3o Z<Dtctb, M>l"Cfi, W) 
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= 3*5pJfflU i)t©ii^A^H®TH±M= 1 t-rsc 

[0013] *mwmffift®<D®mz'&*m2 tL 
to, 7-30850 wm<o rsmmmmn 

-A&5Wi7-i' — /l/FOd^7U'-Art&;S>lHi7w 
FrtJEffira^ffcLfcr-*©#£ff£T§«fH«£ 

[0 0 14] ^*t?ij3cDt#P ff W7 - 2 5 0 3 2 9#&« 

max, 7 u-AiBisim^ft:*fflv^ffiiiB«7 , -> 

0£$%fff£i:LT^5o 
[0 0 15] 

5. SlOiMitt, I Pbf^^++>— ^^c*iJWT' 
fStt^ctT'Wo coi Pt;*?-*-*— ^*fr5 
BO-ra-^Oftf^te-^^TaMW-rS. M=30B#, I 
M * *f- \ fc <k P If * 9 + 0&£ff3rT 5 C T* 3 
Off££fffi6^3^ M= 1 OBffCGO Prtti, I tf 
*^+£Ptf*^*o#T*fltJj!c$nT^5o COfztb, 

fxSCfcttTSft^o cfcoT, Rf^MttO^, SAM 
rafflfcHttiSfi-e^ra-^-efci^i:, GO PflOP 
tf^^i'^Txn-F-rSCt^T't-r, ff£EH8t£ 

COO 1 6] HI Hi, Mtt*M=3/M= 1 ff^Oil 
B-OG 0 P«£fcft#{fcJtU*0HW&£Lfc&0T*ifc 
5o 1^0*0, 3~5SB©A*lH« (P3. P4. P 
5) tiM= 1 -exyn-KSn, J tnW^T(4M= 3T' 
xy^-FJnSo COEfiSHflftr-^%, M=3 4lL 
T3fem<D\ P¥5?*y~?-Zftot, 12, P3, 
P4, P5, P8, P 1 2, P 1 4i:S£$n5„ Ptf 
^^ + t±, tttuOPtf^^ + OS^^S^fft^SO 
T% P 8 Off £fC fi P 5 tfftK t * ?>o 

[0 0 17] UA^U P3, P4, P5t±ilM7U-A 

P8, P 1 K PI 4tS4T't§^o COfcA6, l?fg 

-ttfi o t, m= i coffiftx°m$.mmtf-m&itt z 

[0 0 18] ^2 0KSti, y>'J-7ffljfc*fl6li:*iJtt 
^T'^SCltT'SSo CO/>"Jx7li*«> r-<7^ 

mnrc 2 j^oiBfi^Ji^wtcffi-r s«ffi-e«64o m p 
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E G 2#£-Ctt»*m«*flJ^T^afci&, n£M1)ti& 
tPG OPrtCftST'S^^Ica, G 0 P-r-#£H§ 

[0 0 19] RjaMffl<DESlT-^%ffll/^TyyU-7 
S£*fr3«^ GOPfl©M*3BfcJ:»>*f*i:-r5B 

>U-7«jft*ffd«Ft>, Htlfc, GOP|*9©if©»# 
£©Mlt%fc3fr*Sl3&g#*5. MP E G 281*8 

t*«:> g o PrtoMUKi^-riE^ffiiST-^rtJcti 
©fci6, GOPrt©M«iji^ea-r5t^-5#x.^# 

[0 0 2 0] GOPrtcDM^jg^WafSil 
fc«fet), 1 P(f^f- + ^-f-fif(il7.A-X^:S^ia»^ 20 

[0 0 21] 

i6, IWtH 1 EWOEHBttr-dfR^aBtt, 71/- 

mttmm ttt&T-*7 7>f tMommzwmT- ztL 

H«7 , -*Ollflfet*tl9IIIWBBB*fflt^il**lfll*ff 30 

[0 0 2 2] ±fB<D~>X7 L A$iJil|il8Sli, 7b- 

PBtfgftS«»ffi©r--*7 7''i'rt>i:, flf-^t* 

[0 0 2 3] $£tc, SKffiK®«r-^S4«llO^ 
^OS*tH#r-^%tB*"rS»0-r3-^fc, fflBM 40 

[0 0 2 4]^ -^<Drn-^S4iBi!r-^i:ffi 

sofa - trmmm?- $t*7 is- mm&{(LT°w 
[0025] isjrir 6 ictm<Dmm®®T- so 
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a, 7is-i*mmt7is-L.t7\s-L®nmt7\s 
-i*£<DMmw»j%. hts.%7-%7 r <o\><»wmmm 

[0 0 2 6] Sfc, ±IB<7>77rAifciJiSI}I{4, 7U- 
AFWHfft7 U-A £ 7 L/-Alift*Hk7 U- A tOP^ 
H^S*SliM©r-^7 7i';l/t, SSr-^i:^ 

ffli^T, ffiic©7 u-AjS"pa«Ewtcs*a»^*nrfii4: 

[0 0 2 7] /^«k0ffiBiB#r-**lRfiL 

S0f3- tfxm t , ElBBftx - * £ JTf# ITf a- 
KftS*fTt^OSftB«7*-**Hi*"r*a 1 ra 

[0 0 2 8] 

«k S EEttBftr - 2 ff £8H*5 <fc XfESm»T- * S 

mmmf- $ nx^o-mmnmms s nr t > 5 . e 

«SH«T-*ti, MPEG 2«tttp«QOtO%ffi^LT 
MP EG 2 £PC7U-At8$i:G0Pflijg£ 

[00 2 9] 0H4, 2iOf3-^ffl^t/y'J- 

SLfc0T*fc5. &*5, #HlTti, G0Prt<D7b- 
Aa^Sf^ai:brO "N" tf N = 1 5, mv< I t! 

[0 0 3 0] El 1 tcfc^T, SBttSS 1 0 Oti, EffiH 

)tf-fX^A-Kf^7,i'K7-l'7 (HDD) HT'^ 
^ns 0 IBiiSHl 0 0ti, IB1f.^SIW7'-^9C 
^^Bftf*— * 1 1 0 5tc|±i^-r^o CCT\ 

imgrnfflMT-z 9 iacoct 5 fc^xxAW^msg 

1 0 3 fcjK-hSHSKLTfefiV^U SCSI (Small Co 
mputer System Interface)© X o (CAX 1 0 5^S^L 

[00 3 1] S/XxAMSllHlgS 1 0 3 14, flSlfflaUg^ 
£ffli^T, ^0f3-^Wf^i 0, ^ifa-^1 

8f-if 1 k i«@sswf-^ 1 2*, *-nen, 

IBHSSl 0 0, ^0ra-^i 0 1, ^lra-^i 
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0 2, ie&iHis&i 0AK.mfjt^o 

[0 0 3 2] S0f3-?1 0 lfeiD'Slfn-^l 

0 2&, 1 femvmfttZTZ-tr-JUytr-V&Ze - 
^OSOfa-^l 0 1 HU l0f3-^*Mf-* 1 
OKflew^l 0 5«kOE*SBi«r-*2%IW#LTr 

ss i o 4 tctb^-r^o Astros i fn-? i o 2 1, % 

1 ra-^fMSPT-* 1 1 C»vU 1 0 5 «t OffilSH 

±mi%T-$ 6 £3ftla]% 1 0 4 KHtfj* *. 10 
[0 0 3 3] SftElB 10 4(1, SI^IhISSWS^ 1 2 

[0 0 3 4] B2tt, SOfn-^l 0 l<DJ:t>f¥*ffl& 
7P7^Mi%«Ltl^c fn-^WHSl 1 7 
tt, f3-^M»f-*i i£GOPWr?i$tf#U * 

lfcffl^T, WflBlBl l 0fcr3-F*ISIMM»3 
2*. il»gl 1 6K?f£H«KHRflHf3 3*, ^ft 20 

[0 0 3 5] «^@8Si 10(i, rtfHMc/^^rffl** 
'JfcflM.* MPEG2T*«ffl?tl§VBV (Ifr* • M 

*fc», r n- F4MfJteM*f 3 2 fc J; D Mfttftg^S 

ns^r K«&a*m\ iSsa^bniBS 1 1 lfcasa 

=t-\tW8M2 0^«^b©Jffllfit2 1*, iffiDCT (disc 
rete cosine transform ) ®Sg 1 1 2tDCT ; t— Ff§ 

^2 3^tB^-T5 0 cct\ «^ik§ijffliffl2 iimm/ 
#mB<om?it $ 4 ■/ 1 m^it^T- y 7tt?«$ ns 30 

fcOfcU DCT J E-F«^2 3&7U—ADCT, 7 

-c ->v f d c t (Dm *) m * m=s 5 5 . 

[0 0 3 6] &3?{k®Sgl 1 1«> «^ikDCT« 
120 fcS^ftDC TfMWffi2 1 fcffl^TiSWFffcByi 
^ffl/\ DCT«affl2 2%iS»DCT|H|8Sl 12£Htfj 

r So 

[0 0 3 7] $DCTIh]S§1 1 2&, DCT^-FM^ 

2 3fct£^DC T{£ifcffi2 2©iS»DCT«ia3&Rv\ ^ 

[0038] fa-ffititf-^ 2 6*n t? 40 

Ptf^f-^cDBf, iSWlRl^tU 1 1 4tcrn- 

?n%.mmT-$ 2 6 jtt&ia^u 1 1 4 
v 1 1 5(c«^jAty 0 cftbcDmz&frmmii, mm? 

s dr AMm<o&m<D* : ev*m^£ tx\ n± 

aWl^Mt'J 1 1 4, IH^IpI^'J 1 1 5 it, '>XfA 

u-t-y htttciUMi?!* roj xh<o, &mmmt n 50 
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2 8 J (H»T-**<8 b i tPg!E<DR$) T*»]$tlMk2ft 

§ 0 sfc, hh^ir] gopii^c 1 osed 
g 0 p k&zmicmftvmmitzn o tot-rso 
[0039] mzmmm 1 1 31*, ^w«a«#2 4 

€'J 1 1 4 V 11 5KCtt£ftfc I SfcfctPtf^ + CQ 
7P>y^mfflOfl^iiB«f J -*2 9s 3 0£ffll^Tffi* 
*«*fTV\ S^Sfi®Ms^3 3%3JRIb]&1 1 6tc 
ffi^J-rSp S^ElKl 1 6tt\ H£S4K8jRfi^3 3fc 
rn-^^jB^T-^ 2 6, 2 7, 2 8*71/ 

tb7j-r?>o »*, sifn-^i 0 2(Dffii&$>m2£m 
mx&Zo 

[0040] mmm 1 ) nas^j 1 ©tif-? 
(nsg 1 0 a^Artsftsear-* 4®r-*rt£0ij* 

gL, N= 1 5, M=3/M= 1 £>£:L-fcB#£Q&GOP 
*Oft«7Fl/X (GOPS^/P^7FU7) G 
OPrtOM«ji««O«|j«0!l (MP3gO~4) fc^L-T 

^*A7^-fe7^nJ^/£i6, #G0P<D5t^7FU7 
(P^^7 F U70 *8E»-f S c i: TMaMMTWiMBft 
7^-trX*Wt^:5o 

[00 4 1] G0Prt©M«iiOSfkMitt> N= 1 5, 
a^M=3T*?)fci6, 1 5/3 = 5 jS©SfkjSW«% 

i tCOlfffi*^^, M= 3<7)B$ r 3 j , M= 1 £DB$ 
r 1 J , %IE»"rSt)©tLT^S. W*tf» M=3% 

"1" , m=i* "o" tbxmmtzt:. mt&^rc 

0 1 b i t ©If mXffitSo m3Xlt, g0GOPS7K 
UX0*^BH!6U m0~2 7b-A (MUtJgO) A^M 
= 3, ^3~57U-A (M*Jil) #M=3, 
8 71/-A (M«jfi2) *^M= 1 , 1 4 

(MMJi3*J«J;tf4) WM=3X'3b&£k*&LX\i> 
% 0 Hfc, ^1G0P«, 7Fl/^7^6IBft6U mo 
-87U-A (M^JgO, 1, 2) #M=3, ^9-1 
4 71/-A (M1#3S3, 4) #M= 1 T'feSC^gL 

[00 4 2] (HM02) H«tflj2 0 I Plf^f- 

EE«r-^© I P tf^ + •9"-9 1 *tT9 fcfetcti, GO 
P rt©Mli3i{c «fc t» , r n-^J&EfcfflW-r 5&gft*fc 
S 0 "TfttJ-fe, M= 1 ©MfciBaBtfGOPrtteGWS 

±Lfc*)mftn<iikLX3.-mcMn2tiZa =t<Dtc 

46, El 4 K^rf 7;l/dT'J XA^rffl^Tr 3-^#J»*fT 
? 0 CCT', "i"(iGOP#^, "j" tiGOPrtO 
Mi^>f7^X, "M(i. j)"«iSg(DGO 
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Ptf^f- + -tJ--^*B8ji&-rSG0P##, "L"(iGO 

1) o 

[0 0 4 3] cn&CDIS^te&l^T, M ( i , j) =3 
(Dmt Ufv^S 2) , I \£9<?->r&1tti.P\£* 1 f-v 
©ff£MS£ff-5tf Wf7yS3) , M (i, j) = 

l(D4kft*&'Dlf&t (Xf77S2) , &G0P$te« 
fiB$T7*-y7T££«!;£IcWLT^3 (7r-y7S 
6, S 7) . j : 5©Jt««: Uf-y/S 5) , N= 1 10 
5, e*M=3<fc<X 1 5/3 = 5i:LT*$5tt$i 

[0 0 4 4] 0 5ti, Etlr-^tfEiacWir-** 

+«3fi**LTVV5. 3S0GOP&, M#tittel2]3£i? 
33 1 3 3%<Dt\ 12, P5, P 6 ©S£f± 3 7 U— 
AS^ifllt'S^. LfrU »6~87U-AA<M=1 

TWfk^nrv^fcto, p 6©s^«m i go p© 

I 17, P 2 0, P 2 3, P 2 4 ^ff^-TSo $ 1 GO 
POMWifiH:, 3 3 3 1 1 «fc0 1 07U-AiJMBtiP 20 
kf^^-Vi:%5fc46, 812 GOP©£UIte^*), I 3 
0, P33, P36, P39> P4 2fc I PtT^f-+-9- 

[0 0 4 5] CCD&olC, I P^-^-S^tCGO Prt 
[00 4 6] (IWJ 3 ) #te, ggtfgPJ 3 CO/ V U -7 

s„ ^cos*s2^cDx-^^jiM^cs4-r5y 30 

ti, 2ocDHff «r»«ri-*fc*fc: < M!47'3 - HttHUi 
S*V MWJfi^GOPrt-ppJIgll^fcSfcO^ MUfjg 

jet Lxmwz'uo t, n^mm^~mw±t^ii^^ 

[0 0 4 7] 06«\ M=3H£©B*<D/>U-7f?£ 

p s&ssgteai^nsBfrept^f-^srro r 
^zmtm^zmtr^Zo mnn^tuMt, bo, b 

1 , 12, B 3, B 4, P 5, B 6, B 7, P 8, B 

9, bio, pi 1 ©lescs^snsAV ^cost, % 

•TSo 50 
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[0048] mmcn3L-£ftmmtBo?&&£i\ 7 

U-2^tfBt?^ + T*fcSfc£, ^461 2 

nrv^^e^fts. 1 2S^<d/-c46©ess 

f-^t'feSD I 2*S&0-r=r-£'teAa , *So I 2f 
- * ti SB 0 r 3 - 2*TW $ ft & , Hff&CTli 27U 

[0 0 4 9] 2#gte, B0S4Ofci6DB0=&A*"r 
5 0 IfGOPiMOpen G O PHI3aCDlf n", B 
0, B KDn^&W^GOPCOm^P^^f-^t I 2 
<DfS£lH*%&gfc'f Stf, cCtiJClosed G 
OP«3i%«foi:fi^L I 2 0#Tftffffli«*ft3t>© 

fcLrattw-rSo DBotfjgorn-^teATjSfts 
t, T^-fftvntmmt^vicimztirc 1 2£« 

[0 0 5 0] 3#@KDB ltfSf0r3-$fKArtSn 
B l&tftfjfS. &teB3, B 4©f?£tei&B*DP 5 

o - #te a* £ ft s , * -r^73 ft ^ y tc te 
(i^riRl^^y© I 2 Sffl^tf a-^fcfT^iSWfi** 

[0 0 5 1] 4#gteDB 3tfA2j£ft, 7*3-K*ff 

wtwfa^ty© 1 2 tffi^ipj^^yop 5%ffli^Ti& 

tffi«*fTl\ B3tftitfj£ftSo «T, HfilfcLTB 
4, P5, B6, B7, P8, B9, B10, P 1 1 t 

[0 0 5 2] COr-£fr>5B 4, P5, B6W 
T, BO, Bl, 12, B3, B7, P8, B 9, Bl 

o, pi \<DM8fcsyv-7n£.t%¥M*%z.%o 

C<Di§&. B 7£B 3©#telS£L&ttlUf&e>&^ 

§ i $fcfiPfcf^f-+os±%^ssfc , rs« ^(orob. 
B 7i5£©;fc#>teW:, p 5 1 p %<on%mw>2Mtrs. 

2> 0 LfrU P 5tt/>y^7t?£te«&B©fc^f r - 
2£<DT\ H^jl©#— r P 5 tf^f-^-cOS 
±*ffdfc*fc 1 7U-AF^cO^%SL, ->-Al/X 

3-^2fiM5>JfcigiftL, Hi*iB««^*«»?«AS 

mm** 

[0 0 5 3] ^0f ? 3-^©r'3-^c7)A^{*±aiLfc 
¥HST-S^Tt/\ B0, Bl, 12, B3<Dn£Mi$ 
ZtiitltZo m 1 rn-^fi, B 7^B 3CD^tS4T- 
# 5 cfc 7 B 7 S£© 3 7 U- AM^ 6 r 3 - ^(c£>8 

[0054] MPEG Tfi Closed GOPT'fcfi 

^B#«fct»«rawteSij<Di $fct±ptr^f-+^Si:-r 

§ 0 ioT, B 7*H^-r§fc46teti, 12, P5, P 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compressed image data reproducing device 
that can realize smooth reproduced image and nonlinear editing reproduction in the 
case of IP picture searching. 

SOLUTION: A storage device 100 stores a structure of a data file where an interval 
between an in-frame coded frame and an inter-frame coded frame is made variable as 
management data. A system control circuit 103 uses storage device control data 9 for 
conducting processing such as ordinary reproduction, search, nonlinear edit 
reproduction or the like according to an external control signal 8 to output a 0-th 
decoder control signal 10, a 1st decoder control data 11, and a selection circuit control 
signal 12 respectively to a storage device 100, a 0"th decoder 101, a 1st decoder 102 and 



a selection circuit 104. In the case of reproduction of image data compression-coded by a 
variable length code, motion compensation using temporal correlation is conducted and 
fast preview using management information is attained and a variable M value in a 
GOP is stored in the unit of M value frames to realize various edit reproduction 
functions. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The compression image data regenerative apparatus characterized by 
having the store which memorizes the structure of a data file where spacing of 
the coding frame in a frame and an interframe coding frame serves as adjustable, 
as management data, and the system control circuit which performs the motion 
compensation using time amount correlation on the occasion of the playback of 
image data by which compression coding was carried out with the 
variable-length sign, and enabling the Hayami preview using said management 
information. 

[Claim 2] Said system control circuit is a compression image data regenerative 
apparatus according to claim 1 characterized by enabling playback actuation 
continuously at the frame point of arbitration using two or more data files from 



which spacing of said coding frame in a frame and interframe coding frame 
differs, and said management data. 

[Claim 3] The compression image data regenerative apparatus according to 
claim 1 or 2 characterized by acquiring compression image data from the bus of 
the compression image data regenerative apparatus concerned, and for while 
performing decoding, having further the Oth decoder which outputs playback 
image data, and the 1st decoder which acquires said compression image data, 
performs decoding, and outputs the playback image data of another side, and 
enabling non-linear-editing playback. 

[Claim 4] The compression image data regenerative apparatus according to 
claim 3 characterized by having further the selection circuitry which changes one 
[ said ] decoder playback image data and the decoder playback image data of 
another side by the frame time basis, and is outputted as playback image data. 
[Claim 5] Said system control circuit is a compression image data regenerative 
apparatus given in any of claims 1-4 characterized by having the quantization 
section, the variable-length-coding section, and two or more decryption sections 
that operate to juxtaposition they are. 

[Claim 6] The compression image data playback approach characterized by 



having the storage process which memorizes the structure of a data file where 
spacing of the coding frame in a frame and an interframe coding frame serves as 
adjustable, as management data, and the system control process which 
performs the motion compensation using time amount correlation on the 
occasion of the playback of image data by which compression coding was 
carried out with the variable-length sign, and enabling the Hayami preview using 
said management information. 

[Claim 7] Said system control process is the compression image data playback 
approach according to claim 6 characterized by enabling playback actuation 
continuously at the frame point of arbitration using two or more data files from 
which spacing of said coding frame in a frame and interframe coding frame 
differs, and said management data. 

[Claim 8] The compression image data playback approach according to claim 6 
or 7 characterized by acquiring compression image data from a bus, and for 
while performing decoding, having further the Oth decoder process which 
outputs playback image data, and the 1st decoder process which acquires said 
compression image data, performs decoding, and outputs the playback image 
data of another side, and enabling non-linear-editing playback. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the compression image data 



regenerative apparatus and the compression image data playback approach of 
realizing a playback image and non-linear-editing playback. 
[0002] If it furthermore explains in full detail, this invention relates to the 
compression image data regenerative apparatus and the compression image 
data playback approach that the DS management technique for performing 
easily special playback of the image coding equipment from which a frame or 
field structure changes, and edit playback is applied, in image coding equipment 
equipped with the motion compensation means represented by the MPEG 2 
("Generic coding of Moving Pictures and associated audio information" and 
ISO/IEC13818) coding method. 
[0003] 

[Description of the Prior Art] Conventionally, the MPEG 2 method of the 
specification of 1 is applied to a compression image data regenerative apparatus 
and the compression image data playback approach. Thus, it considers as the 
specification which compresses an image or voice contents efficiently, the 
MPEG 2 method is standardized, and it is used by DVD-VIDEO or digital 
broadcast. 

[0004] Generally I picture expresses with the above-mentioned MPEG 2 the 



coding screen in a frame encoded only on the screen for coding excluding a 
motion compensation. P picture expresses the interframe coding screen 
constituted using the front prediction from the past I or P picture in time. B picture 
expresses the interframe coding screen which consisted of I which is forward 
and backward in time, or a P picture using both-directions prediction. 
[0005] GOP (Group Of Picture) expresses the screen group structure which 
consisted of one I picture, a P picture of two or more sheets, or a B picture in 
order to make random access possible. "M" is used as a variable with which 
appearance spacing of I picture in "N" and GOP or P picture is expressed as a 
variable showing the frame number in this GOP, and, generally the value of N= 
15 and M= 3 is used from viewpoints, such as compression efficiency, error 
resistance, and special playback correspondence. 

[0006] Drawing 9 expresses N= 15, and the GOP configuration and coding 
sequence at the time. [ 3 / M= ] Coding sequence expresses the picture type and 
entry sequence foreword when encoding all over drawing. For example, "12" 
means that the picture inputted into the 2nd is encoded by I picture. Consisting 
of an I picture of one per GOP, a P picture of four sheets, and a B picture of ten 
sheets, spacing of I picture or P picture, and P picture has become "3" from M= 3. 



In being the opening GOP structure which prediction structure has not closed by 
adjoining GOP, B16 and "B17" picture perform prediction from P picture in front 
of one, and I picture, P14 and 117, of the present GOP. [ i.e., ] moreover, closed 
one which prediction structure has closed by adjoining GOP ~ in being GOP, it 
performs prediction only from 117. Coding sequence is encoded after 
rearranging, as shown in drawing 9 . Thus, rearrangement of an input image is 
needed for a motion compensation at the time of M> 1 . 

[0007] Drawing 10 expresses N= 15, and the GOP configuration and coding 
sequence at the time, and consists of an I picture of one per GOP, and a P 
picture of 14 sheets. [ 1 / M= ] At the time of M= 1, it did not depend for any of 
opening GOP / closed GOP being, but prediction structure is closed within GOP. 
Therefore, in the case of M= 1, an entry sequence foreword encodes. 
[0008] It is difficult to search the data encoded like MPEG 2 using the time 
correlation and variable-length sign. However, since I picture is arranged by the 
GOP structural unit as mentioned above, the search function only using I picture 
is realizable. Henceforth, this is called I picture search. However, a search image 
smoother than the search of only I picture can be outputted by decoding P 
picture M>1 case. Henceforth, this is called IP picture search. 



[0009] Taking the case of N= 15 and M= 3, it explains using drawing 9 . An input 
image rearranges. In I picture search inputted into the 2nd, repeat playback of 12 
is carried out until it reproduces only 12 but the following I picture 117 is 
reproduced. By IP picture search, a 5 times smoother playback image can be 
obtained to it as compared with I picture search by reproducing every [ of 12, P5, 
P8, P11, and P14 ] three frames. 

[0010] Moreover, a mass optical disk has the high-speed random access engine 
performance. For this reason, the edit regenerative function reproduced like one 
contents based on editing point information can be realized, without operating 
the body of data to two or more recorded image contents. This becomes 
possible to fly only for example, the CM section and to reproduce. 
[0011] However, although adjustable N-ary was used in the coding equipment 
using MPEG 2 since compression efficiency was raised by making it new GOP 
at the time of a scene change, the adjustable M value was not used. However, 
LSI-ization of the expensive encoder progresses by business use, and a 
noncommercial record device is also becoming available. 

[0012] The retrieval range of motion vector retrieval is a big element which 
determines the superiority or inferiority of playback image quality. It is common 



to perform motion vector retrieval only, for example in range like 128 pixel x128 
line from the problem of the amount of operations and a circuit scale in 1chip 
encoder. Therefore, M> 1 can be searched for the target motion vector when a 
motion is a loose input image. However, at the quick time of the input image of a 
motion, there is no candidate vector in retrieval within the limits of a motion 
vector. For this reason, coding effectiveness decreases. If it is an adjustable M 
value in order to solve this problem, M= 3 with the most sufficient coding 
effectiveness is usually used, and by the quick input image of a motion, by being 
referred to as M= 1 , effectiveness cannot be dropped on motion vector retrieval 
of the limited range, but it can encode. Moreover, if it encodes using the 
adjustable M value mentioned above, by playback, the playback image quality 
which was excellent rather than it encoded with a fixed M value will usually be 
acquired. 

[0013] The "compression image recording regenerative apparatus" of 
JP,7-30850,A as a conventional example 2 with which this invention and a 
technical field are similar is indicating the technique of realizing easily the special 
regenerative function which reproduces only the inside of a frame, or the data 
which carried out compression coding in the field among the image frame 



encoded by the various compression coding approaches, or the field. 

[0014] "The image composition coding approach and image synthesizer unit" of 

JP,7-250329,A of the conventional example 3 are a simple configuration, and 

are enabling composition of the compression image data using inter-frame 

differential encoding. 

[0015] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned 
conventional technique, the following problems arise at the time of special 
regeneration. I hear that constraint of the 1st technical problem is possible for IP 
picture search function, and it is in it. Actuation of the decoder at the time of 
performing this IP picture search is explained. Although 3X playback is enabled 
by reproducing only I picture and P picture at the time of M= 3, the inside of GOP 
consists of only an I picture and a P picture at the time of M= 1 . For this reason, 
unless a decoder can decode by 3X, 3X playback cannot be performed. 
Therefore, unless it is the decoder which moves at the same rate as maximum M 
spacing in the case of an adjustable M value, all P pictures in GOP cannot be 
decoded and a playback image cannot be obtained. 

[0016] Drawing 1 1 expresses the GOP structure in M= 3/M=1 adjustable, and an 



example of coding sequence for M value, from this drawing, the 3-5th input 
images (P3, P4, P5) are encoded by M= 1 having - other than this - coming 
out — it is encoded by M= 3. This compression image data will be reproduced 
with 12, P3, P4, P5, P8, P12, and P14, if 3X IP picture search is performed as M= 
3. Since playback of the last P picture serves as a requirement, as for P picture, 
P5 is needed for playback of P8. 

[0017] However, since P3, P4, and P5 are continuation frames, they cannot 
perform decoding for three frames to an one-frame within a time. If P5 is 
unreproducible, P8, P11, and P14 are unreproducible. For this reason, when IP 
picture search of such compressed data is performed by the decoder of ******, 
there is a problem that a playback image stops in the part of M= 1. 
[0018] The 2nd technical problem is that constraint is possible for a 
non-linear-editing function. This non-linear editing is a function which reproduces 
continuously the image of two points which separated in time using the 
high-random-access function which a disk has. By the MPEG 2 method, since 
the motion compensation is used, when a playback start point is not a head in 
GOP, unless it reproduces GOP data in order, a required playback image cannot 
be obtained. For this reason, in order to connect two points seamlessly, the 



decoder which two or more decoders are operated to juxtaposition, or operates 
above **** is needed. 

[0019] When performing nonlinear playback using the compressed data of an 
adjustable M value, time amount required to decode the target playback image 
data according to M structure in GOP differs. Moreover, when performing 
seamless non-linear editing for two or more image data with which M structures 
differ, it is necessary to know similarly which part in GOP will take which M value. 
By MPEG 2 specification, the description which shows M structure in GOP does 
not exist in compressed data. For this reason, it is necessary to manage 
decoding time amount required by playback initiation externally. However, as 
mentioned above, M structure is premised on regularity with the conventional 
technique. For this reason, the view of managing M structure in GOP does not 
exist. 

[0020] This invention aims at offering the compression image data regenerative 
apparatus and the compression image data playback approach of realizing a 
smooth playback image and non-linear-editing playback from managing M 
structure in GOP at the time of IP picture search. 
[0021] 



1 



[Means for Solving the Problem] In order to attain this purpose, a compression 
image data regenerative apparatus according to claim 1 has the store which 
memorizes the structure of a data file where spacing of the coding frame in a 
frame and an interframe coding frame serves as adjustable, as management 
data, and the system control circuit which performs the motion compensation 
using time amount correlation on the occasion of the playback of image data by 
which compression coding was carried out with the variable-length sign, and is 
characterize by to enable the Hayami preview using management information. 
[0022] Moreover, the above-mentioned system control circuit is good to enable 
playback actuation continuously at the frame point of arbitration using two or 
more data files from which spacing of the coding frame in a frame and an 
interframe coding frame differs, and management data. 

[0023] Furthermore, it is good to acquire compression image data from the bus 
of the compression image data regenerative apparatus concerned, and for while 
to perform decoding, to have the 0th decoder which outputs playback image 
data, and the 1st decoder which acquires compression image data, performs 
decoding and outputs the playback image data of another side, and to enable 
non-linear-editing playback. 



[0024] In addition, it has further the selection circuitry which changes one 
decoder playback image data and the decoder playback image data of another 
side by the frame time basis, and is outputted as playback image data, and a 
system control circuit is good to have further the quantization section, the 
variable-length-coding section, and two or more decryption sections that operate 
to juxtaposition. 

[0025] The compression image data playback approach according to claim 6 has 
the storage process which memorizes the structure of a data file where spacing 
of the coding frame in a frame and an interframe coding frame serves as 
adjustable, as management data, and the system control process which 
performs the motion compensation using time amount correlation on the 
occasion of the playback of image data by which compression coding was 
carried out with the variable-length sign, and is characterized by to enable the 
Hayami preview using management information. 

[0026] Moreover, the above-mentioned system control process is good to enable 
playback actuation continuously at the frame point of arbitration using two or 
more data files from which spacing of the coding frame in a frame and an 
interframe coding frame differs, and management data. 



[0027] Furthermore, it is good to acquire compression image data from a bus, 
and for while to perform decoding, to have the 0th decoder process which 
outputs playback image data, and the 1st decoder process which acquires 
compression image data, performs decoding and outputs the playback image 
data of another side, and to enable non-linear-editing playback. 
[0028] 

[Embodiment of the Invention] Next, with reference to an accompanying drawing, 
the gestalt of operation of the compression image data regenerative apparatus 
by this invention and the compression image data playback approach is 
explained to a detail. If drawing 8 is referred to from drawing 1 , 1 operation 
gestalt of the compression image data regenerative apparatus of this invention 
and the compression image data playback approach is shown. Although the 
thing of MPEG 2 specification conformity is assumed, compression image data 
can be similarly used, if it is the compression format with the same frame 
structure as MPEG 2, and GOP structure. 

[0029] Drawing 1 is drawing showing the example of a block configuration of a 
regenerative circuit for performing non-linear-editing playback using two 
decoders. In addition, by this drawing 1 , N= 15 and "M" as a variable which 



similarly expresses appearance spacing of I picture or P picture show [ "N" 
showing the frame number in GOP as a variable ] the image reconstruction 
circuit of the frame structure of M= 3. Hereafter, the same number is given to the 
thing with the same function. 

[0030] In drawing 1 , a store 100 is a medium for memorizing compression 
image data and its management information, and consists of an optical disk, a 
hard disk drive (HDD), etc. A store 100 outputs the required data 1 to a bus 105 
according to the store control data 9. Here, the store control data 9 may make 
port connection with the system control circuit 103, as shown in drawing, and it 
may be controlled via a bus 105 like SCSI (Small Computer System Interface). 
[0031] The system control circuit 103 outputs the 0th decoder control signal 10, 
the 1st decoder control data 11, and the selection-circuitry control data 12 to a 
store 100, the 0th decoder 101, the 1st decoder 102, and a selection circuitry 
104 using the store control data 9 which is a control signal for usually processing 
playback, search, non-linear-editing playback, etc. according to the external 
control signal 8, respectively. 

[0032] The 0th decoder 101 and the 1st decoder 102 are decoder blocks which 
operate by 1X. One 0th decoder 101 acquires the compression image data 2 



from a bus 105 according to the 0th decoder control data 10, performs decoding, 
and outputs the decoder playback image data 5 to a selection circuitry 104. The 
1st decoder 102 of another side also acquires the compression image data 3 
from a bus 105 according to the 1st decoder control data 1 1 , performs decoding, 
and outputs the decoder playback image data 6 to a selection circuitry 104. 
[0033] According to the selection-circuitry control signal 12, while changes the 
decoder playback image data 5 and the decoder playback image data 6 of 
another side by the frame time basis, and a selection circuitry 104 outputs the 
playback image data 7 to a monitor etc. 

[0034] Drawing 2 expresses the more detailed block block diagram of the 0th 
decoder 101. The decoder control circuit 117 acquires the decoder control data 
11 per GOP, and according to each playback mode, using the picture type 
recognition signal 31, the decoding start signal 32 is outputted to a decoder 
circuit 110, and it outputs the playback image selection signal 33 to a selection 
circuitry 116, respectively. 

[0035] The interior will be equipped with the memory for buffers, after storing the 
data more than the VBV (video buffering verification) buffer used by MPEG 2, if 
initiation is directed by the decoding start signal 32, a decoder circuit 110 



performs decoding, and the reverse quantization multiplier value 20 and the 
quantized control value 21 will be outputted to the reverse quantization circuit 
111, and it will output the DCT mode signal 23 to the reverse DCT (discrete 
cosine transform) circuit 112. Here, the quantized control value 21 shall consist 
of linearity / a nonlinear quantization type, and a quantization step value, and the 
DCT mode signal 23 is a control signal which performs the change of Frame 
DCT and Field DCT. 

[0036] The reverse quantization circuit 111 performs reverse quantization 
processing using the quantization DCT multiplier value 20 and the quantization 
DCT control value 21, and outputs the DCT multiplier value 22 to the reverse 
DCT circuit 112. 

[0037] The reverse DCT circuit 112 performs reverse DCT processing of the 
DCT multiplier value 22 according to the DCT mode signal 23, and outputs the 
prediction remainder signal 24 to the motion compensation circuit 113. 
[0038] When the decoder playback image data 26 is I picture or P picture, the 
decoder playback image data 26 is written in the hard flow memory 114, and the 
decoder playback image data 26 memorized by the hard flow memory 114 is 
written in the forward direction memory 115. These write-in processings can be 



carried out with the picture type in the head area of compressed data. For this 
reason, it can process in a short time and can share with the memory of a 
playback image output only between using the memory of high speeds, such as 
SDRAM. Moreover, at the time of a system reset, a luminance signal is the hard 
flow memory 114, the forward direction memory 115 is "0", and a 
color-difference signal is initialized by "128" (when image data is 8-bit gradation). 
Moreover, for forward direction memory, GOP structure is Closed. When set to 
GOP, the above-mentioned initialization shall be performed. 
[0039] The motion compensation circuit 113 generates the memory and the 
macro block address which are made into an object from the motion vector value 
which the prediction remainder signal 24 and the motion vector data 25 direct, 
performs a motion compensation using the playback image data 29 and 30 of 
the block unit of I memorized by memory 114 and 115 or P picture, and outputs 
the playback image selection signal 33 to a selection circuitry 116. According to 
the playback image selection signal 33, a selection circuitry 116 changes the 
decoder playback image data 26, 27, and 28 per frame, and outputs it as 
decoder playback image data 5. In addition, the configuration of the 1st decoder 
102 is the same as that of drawing 2 . 



[0040] (Example 1) Next, the management data of an example 1 is explained 
using drawing 3 . Drawing 3 expresses the example of the contents of data of the 
management data 4 inputted into the system control circuit 103, and indicates 
the example of a configuration of M structure information in GOP (M structures 
0-4) to be a start address (a GOP number / starting address) for every GOP 
when considering as that of N= 15, M= 3/M= 1. By the system which used the 
disk for the record medium, since random access is possible, high-speed access 
in an arbitration location is attained by recording each start address (starting 
address) of GOP. 

[0041] Since the changing points of M structure in GOP are N= 15 and maximum 
M=3, it is necessary to have 15 / changing point information on 3= 5 points. Here, 
it shall have 2 bits [ per each changing point ] information, and "1" shall be 
recorded at the time of "3" and M= 1 at the time of M= 3. For example, if "1" and 
M= 1 are recorded for M= 3 as "0", it will end with 1 bit [ per changing point ] 
information. The 0th GOP is started from the address 0 and the 0-2nd frame (M 
structure 0) expresses that M= 3 and the 6-8th frame (M structure 2) are [ M= 1 
and the 9-1 4th frame (M structures 3 and 4) ] M= 3 for M= 3 and the 3-5th frame 
(M structure 1) with drawing 3 . Moreover, it starts from the address 7 and the 1st 



GOP expresses that the 0-8th frame (M structures 0, 1 , and 2) is M= 3, and the 
9-1 4th frame (M structures 3 and 4) is M= 1. 

[0042] (Example 2) Next, playback control of IP picture search of an example 2 
is explained. In order for M structure to perform IP picture search of adjustable 
compressed data, it is necessary to control decoder processing by M structure in 
GOP. Namely, if M structured division of M= 1 exists in GOP, as mentioned 
above, a 1X decoder will not be of use [ as for the data playback after it ] for the 
processing time. For this reason, it halts or vision is usually carried out to a user 
as playback. Therefore, decoder control is performed using the algorithm shown 
in drawing 4 . Here, a GOP number and "j" express M structure index in GOP, 
and, as for "M (i, j)", V expresses j-th M structure of i-th GOP. Moreover, the 
GOP number and "L" to which "K" starts IP picture search express the start point 
in the change unit of M structure in GOP (step S1). 

[0043] In these relation, although regeneration of (step S2), I picture, or P picture 
is performed at the time of M(i, j) = 3 (step S3), if the conditions of M(i, j) = 1 are 
found (step S2), it means skipping to a GOP [ degree ] head location (steps S6 
and S7). From (step S5), N= 15, and maximum M=3, the comparison of j:5 is the 
value which can be found as 15 / 3= 5, and changes with N-ary and maximum M 



spacing. 

[0044] The picture structure in GOP when assuming that drawing 5 is 
compressed data in which compressed data has the management data of 
drawing 3 is expressed. Since M structure of the 0th GOP is 33133 from drawing 
3 , playback of 12, P5, and P6 is good at the processing in every three frames. 
However, since the 6-8th frame is encoded by M= 1, after playback of P6 is 
reproduced with 117, P20, P23, and P24 of the 1st GOP. Since it becomes P 
picture from 33311 after the 10th frame, it moves to processing of the 2nd GOP 
and M structure of the 1st GOP performs I30, P33, P36, P39, P42, and IP picture 
search. 

[0045] Thus, IP picture search image also with the smooth compressed data with 
which the part of M= 1 exists can be obtained by performing decoding in 
consideration of M structure in GOP at the time of IP search playback. 
[0046] (Example 3) Next, playback control of nonlinear playback of an example 3 
is explained using drawing 6 and drawing 7 . Non-linear editing which 
reproduces continuously the data for two points with which time amount differs is 
explained. When M structure is immobilization, decoding time amount required 
in order to connect two images is fixed. For this reason, although controlling 



easily is possible, when M structure reproduces continuously what takes an 
adjustable value within GOP, and two kinds of image data with which M 
structures differ, time amount required for decoding differs. Thereby, when it 
controls as M structure immobilization, there is a problem that a playback image 
stops. 

[0047] Drawing 6 shows the example of control of the nonlinear playback at the 
time of M= 3 immobilization. The output section has attached the number 
showing the structure and the output number of an output frame all over drawing. 
BO is the image outputted to the 0th, and the image by which P5 is outputted to 
the 5th in I picture by the image by which 12 is outputted for the frame structure to 
the 2nd in B picture expresses P picture. The decoder input has attached the 
number showing D and the frame structure showing data, and an output number. 
Usually, a playback output is explained using the decoder input and decoder 
output of the 0th decoder at this time, although reproduced in order of BO, B1 , 12, 
B3, B4, P5, B6, and B7, P8, B9, B1 0 and P1 1 . 

[0048] Although the image reproduced first is B0, since the frame structure is B 
picture, 12 needs to be reproduced beforehand. Therefore, DI2 which is the 
compressed data for 12 playback is inputted into the 0th decoder. Although 12 



data are decoded by the Oth decoder, since image display is two-frame beyond, 
it writes in the playback image memory for hard flow motion compensations in a 
decoder. 

[0049] DBO is inputted into the 2nd for BO playback. Usually, GOP structure is 
Open. Although the last P picture of the last GOP and the playback image of 12 
are needed for playback of BO and B1 when it is GOP structure, it is Closed here. 
It explains as what assumes that it has GOP structure and performs a motion 
compensation only by 12. If DBO is inputted into the Oth decoder, a motion 
compensation will be performed using 12 memorized in the playback image 
memory in a decoder, and BO will be outputted. 

[0050] DB1 is inputted into the 3rd at the Oth decoder, and B1 is outputted. Next, 
although B3 and DP5 required for playback of B4 are inputted into the Oth 
decoder, 12 first recorded on hard flow memory is transmitted to forward direction 
memory. DP5 performs a decoder using 12 of forward direction memory, and is 
written in hard flow memory. The image reproduced at this time is 12 in forward 
direction memory. 

[0051] DB3 is inputted into the 4th, it decodes, a motion compensation is 
performed using P5 of 12 of forward direction memory, and hard flow memory, 



and B3 is outputted. Hereafter, it is similarly reproduced with B4, P5, B6, and B7, 
P8, B9, B10and P11. 

[0052] Except for B4, P5, and B6, the procedure which carries out nonlinear 
playback is considered in the sequence of BO, B1, 12, B3, B7, P8, B9, B10, and 
P11 from this data. In this case, although B7 must be reproduced to the degree 
of B3, in MPEG, playback of I which gets mixed up in time, or P picture is needed 
for playback of B picture. Therefore, for B7 playback, the playback image of P5 
and P8 is needed. However, since P5 is data no need is [ data ] in nonlinear 
playback, the single decoder of ****** takes 1 inter-frame time amount, in order 
to reproduce P5 picture, and seamless nonlinear playback cannot be realized. 
Therefore, a ****** decoder is driven to two-piece juxtaposition, and the 
procedure of performing seamless nonlinear playback by changing an output 
picture signal is explained. 

[0053] The input of the decoder of the 0th decoder is reproduced in the 
procedure mentioned above, and outputs the playback image of B0, B1, 12, and 
B3. The 1st decoder supplies compressed data required for a decoder from 
three frames before B7 playback so that B7 can be reproduced to the degree of 
B3. 



[0054] At MPEG, it is Closed. Front I or P picture is needed also by GOP in time 
than a playback image. Therefore, in order to reproduce B7, 12, P5, and P8 are 
needed. For this reason, such compressed data is inputted into the 1st decoder 
from three frames before B7 playback. Here, the B pictures BO, B1, and B3 
before B7, B4, and B6 do not need to decode. For this reason, when it is made 
not to input data externally beforehand or data are inputted into a decoder, the 
header information showing the picture classification in MPEG can be read, and 
only satisfactory required P picture can be reproduced in time by skipping 
decoding. 

[0055] The regeneration after B9 performs decoding in the usual procedure, as 
the 0th decoder explained. First, decoding of DP11 transmits P8 to forward 
direction memory from hard flow memory, decodes it using P8 in forward 
direction memory, and is written in hard flow memory. Using P8 in forward 
direction memory, and P1 1 in hard flow memory, DB9 decodes and is outputted. 
Similarly, DB10 also outputs by performing decoding using P8 and P11. Output 
selection chooses the 0th decoder at the time of playback of B0, B1, 12, and B3, 
and it changes it per frame so that the 1st decoder may be carried out at the time 
of B7, P8, B9, B10, and P11 playback. By this, a playback image can be 



obtained in order of the target frame. 

[0056] Drawing 7 explains the sequence which carries out nonlinear playback of 
the 0-3rd and the 7-1 1th playback images like drawing 6 . Here 3-5 frames 
[ three ] consist of M= 1, i.e., P picture. Therefore, the time amount which 
regeneration takes differs from drawing 6 . 

[0057] In order to reproduce in order of BO, B1, 12, and P3, compressed data is 
inputted into the 0th decoder in order of DI2, DB0, DB1, and DP3, and it 
reproduces in order of B0, B1 , 12, and P3. In order to reproduce B7 to the degree 
of P3, DI2, DP3, DP4, DP5, and DP8 are inputted into the 1st decoder one by 
one from five frames before B7 playback. Therefore, in order to reproduce the 
compressed data with which M structures differ within GOP from the Sth in GOP, 
time amount required for decoding can be found as follows. Here, in order to 
explain briefly, two kinds of M values, M= 3/M= 1 , shall be taken. Generally three 
frames is the smallest unit of change of M structure at the time of M= 3. 
[0058] The list of the picture structure at the time of M= 3 serves as Ba, Bb, Ic, or 
Pc, and it is necessary within M structure to decode I of the 3rd frame, or P 
picture first for the first playback of two frames. For this reason, an one-frame 
excess takes decoding time amount. Since it is not necessary to reproduce B 



picture of two sheets in front of P picture when reproducing from the 3rd frame 
within M structure, decoding time amount is not needed. Therefore, when the 
remainder of "3" of the initiation frame location S in GOP is "0" (from Ic to 
playback), excessive time amount is not needed for decoding of B picture made 
into an object, but zero frame is delayed. When a remainder is "1" (from Ba to 
playback), it considers as one-frame delay, and since Ba is unnecessary to 
playback of Bb when a remainder is 2, one frame is delayed. 
[0059] The picture structure at the time of M= 1 serves as Pa, Pb, and Pc, since 
an input image does not need to arrange and it is not necessary to change, zero 
frame is delayed at the time of Pa playback, one frame is delayed at the time of 
Pb playback, and two frames is delayed at the time of Pc playback. 
[0060] from these, in order to start playback in the target frame location within 
GOP, the exact point outputting [ playback image ] can be known by getting to 
know M structure in GOP of the playback start point. The procedure of asking for 
frame delay required for the playback mentioned above is shown in drawing 8 . 
The variable with the function as drawing 4 that drawing 8 is the same has 
attached the same identifier. 

[0061] A frame number required [ as for "DLY" ] for the playback initiation frame 



number in GOP to reproduce "Sign S", and for "%" reproduce a remainder 
operation is expressed, respectively. For example, the output delay DLY 
required since the 1st decoder outputs from B7 as shown in drawing 6 It is set to 
DLY=0+1=1 from M(0 0) = 3, and is set to DLY=2+1=3 from M(0 1) = 3 from 
DLY=1+1=2, M(0 2) = 1, and (2+1) x3-1=8>7, and it turns out that three-frame 
delay is the need at B7 playback. 

[0062] Even if it reproduces from the B7 [ same ] similarly in the case of drawing 
7 , it is set to DLY=1 from M(0 0) = 3, and is set to DLY=4+1=5 from M(0 1) = 1 
from DLY=1+3=4, M(0 2) = 3, and (2+1) x3-1=8>7. It turns out that five-frame 
delay is the need, and exact count can realize the seamless regenerative 
function in the point of arbitration. 

[0063] smooth, when M value in GOP which was not able to be realized 
conventionally is reproduced using strange good compressed data and two or 
more compressed data with which M values differ by using the decoder control 
system of an example 2 and/, or the decoder control system of an example 3 as 
a decoder control section (system control circuit) 103 using the management 
data of the above-mentioned example 1, as explained to the detail above - it 
can already see and a preview and nonlinear playback can be offered. 



[0064] In this invention, in the image transcription regenerative apparatus which 
M structure in GOP can change and can raise coding effectiveness, the 
information on M structure in GOP is added to compressed data as user data, or 
, it. is separately recorded as a file. An encoder performs the change unit of M 
structure from a GOP head per least common multiple of M value used at the 
time of encoding. For example, when performing change of M= 3 and M= 2, 
since the unit of change is "6" which is the least common multiple of "3" and "2", 
it is changed from a GOP head per six frames. Moreover, in M= 3 and change of 
M= 1, the least common multiple is set to "3." For this reason, it can change per 
three in GOP. In MPEG 2, since the maximum of M value is "3", it is desirable to 
usually give 2-bit information per three frames. However, since M= 2 is seldom 
usually used, M value-change point information is manageable by giving 1 bit 
[ per three frames ] M value information, if it is distinction of M= 3 and M= 1. 
[0065] If the above-mentioned relation is resummarized, it will become the 
following, this operation gestalt - the user data area of compressed data - or 
the information for change mark which can be taken as another file per 
maximum frame of M value which can be taken at the time of encoding is 
recorded, seamless, even if it is the compressed data which has an adjustable M 



value by this configuration using the management data which recorded the 
initiation location information for every GOP, and M structure at the time of 
encoding - nonlinear playback is carried out and still smoother IP picture search 
is realized. 

[0066] In addition, an above-mentioned operation gestalt is an example of 
suitable operation of this invention. However, deformation implementation is 
variously possible within limits which do not deviate not from the thing limited to 
this but from the summary of this invention. 
[0067] 

[Effect of the Invention] As explained in full detail above, the compression image 
data regenerative apparatus of this invention and the compression image data 
playback approach memorize the structure of a data file where spacing of the 
coding frame in a frame and an interframe coding frame serves as adjustable, as 
management data, and perform the motion compensation using time amount 
correlation on the occasion of the playback of image data by which compression 
coding was carried out with the variable-length sign. Therefore, the Hayami 
preview is enabled using this management information. Moreover, since host 
system can grasp the frame structure in GOP correctly by memorizing the 



adjustable M value in GOP per M value frame, various edit regenerative 
functions are realizable. Furthermore, even if it is the case where M structure in 
GOP takes an adjustable value, smooth IP picture search is realizable. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block block diagram of a regenerative circuit showing the 
operation gestalt of the compression image data regenerative apparatus of this 
invention. 

[Drawing 2] The detailed block block diagram of the Oth decoder applied to 
drawing 1 is expressed. 

[Drawing 3] The example of a configuration of the contents of data of the 
management data inputted into a system control circuit is expressed. 
[Drawing 4] It is the flow chart which showed the algorithm of decoder control. 
[Drawing 5] The picture structure in GOP when assuming that it is the 
compressed data in which compressed data has the management data of 
drawing 3 is expressed. 

[Drawing 6] The example of control of the nonlinear playback at the time of M= 3 
immobilization is shown. 

[Drawing 7] The sequence which carries out nonlinear playback of the 0-3rd and 
the 7-1 1th playback images like drawing 6 is explained. 

[Drawing 8] It is the flow chart which showed the procedure of asking for frame 
delay required for playback. 



[Drawing 9] It is drawing for explaining N= 15 of the conventional technique, and 
the GOP structure in M= 3. 

[Drawing 10] It is drawing for explaining N= 15 of the conventional technique, 
and the GOP configuration and coding sequence at the time. [ 1 / M= ] 
[Drawing 11] It is drawing which expressed the GOP structure in M= 3/M=1 
adjustable, and an example of coding sequence for M value of the conventional 
technique. 

[Description of Notations] 

1 Data 

2 Three Compression image data 

4 Management Data 

5 Six Decoder playback image data 

7 Playback Image Data 

8 External Control Signal 

9 Store Control Data 

10 11 Decoder control data 

12 Selection-Circuitry Control Signal 
20 Quantization DCT Multiplier Value 



21 Quantized Control Value 

22 DCT Multiplier Value 

23 DCT Mode Signal 

24 Prediction Remainder Signal 

25 Motion Vector Data 

26, 27, 28 Decoder playback image data 
29 30 Playback image data of a block unit 

31 Picture Type Recognition Signal 

32 Decoding Start Signal 

33 Playback Image Selection Signal 

100 Storage 

101 102 Decoder 

103 System Control Circuit 

104 Selection Circuitry 

105 Bus 

110 Decoder Circuit 

111 Reverse Quantization Circuit 

112 Reverse DCT Circuit 



113 Motion Compensation Circuit 

1 14 Hard Flow Memory 

115 Forward Direction Memory 

116 Selection Circuitry 

117 Decoder Control Circuit 

118 Picture Header Detector 



